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© Thiol methacrylate or acryiate and resin made therefrom. 

© A thiol methacrylate or acryiate compound represented by the formula (1) or (2): 
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wherein R 1 Is H or CH 3 and X is selected from: 
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SCH- SCH-3 

I i 

-CH 2 — e CH CH -)^-CH 2 - ( a ) 

-CH~ -CH- -S -CH--Vjy__ ( b ) 
z * * \=/ CH 2 -S-CH 2 -CH 2 - 

-CH 2 -CH 2 -S-CH 2 R 1 

CH-S-CH~-CH--S-C-C=CH~ ( c ) 



CH 2 -S-CH 2 -CH 2 - 

wherein R 1 is H or CH3 and m is an integer of 1 to 4, is potymerizable to obtain a resin having a high 
refractive index, a large Abbe number, and a good hardness and heat resistance, and giving tittle or no 
smell on processing. 
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THIOL METHACRYLATE OR ACRYLATE AND RESIN MADE THEREFROM 



BACKGROUND OF THE INVENTION 



1 . Field of the Invention 

5 

The present invention relates to a novel thiol (meth)acrylate, a resin formed from this (meth)acrylate and 
a high-refractive-index plastic lens composed of this resin. 



70 2. Description of the Related Art 

Olefinic thermosetting resins generally have an excellent heat resistance and chemical resistance, and 
especially, a resin composed of diallyl phthalate is widely used on an industrial scale because of its 
excellent heat resistance and chemical resistance and good dimensional stability. In some application fields, 
is higher dimensional stability or chemical resistance and reduced water-absorbing characteristics, however, 
are required. 

Diethylene glycol bisallyl carbonate is often applied to optical uses. However, the diethylene glycol 
bisallyl carbonate used for optical articles has a problem in that the refractive index is low. 

For eliminating this disadvantage, there have been proposed thiol (meth)acrylates, for example, resins 
20 composed mainly of an aromatic thiol ester (Japanese Unexamined Patent Publication No. 63-316766), and 
an aliphatic thiol ester (U.S. Patent No. 4,810,812) and Japanese Unexamined Patent Publication No. 63- 
188660). - 

Resins proposed in Japanese Unexamined Patent Publication No. 63-316766, U.S. Patent No. 
4,810,812, and Japanese Unexamined Patent Publication No. 63-188660 still have a problem in that optical 
25 characteristics having a good balance between a high refractive index and a large Abbe number cannot be 
obtained. Furthermore, these resins emit a strong offensive smell at the time of processing such as cutting 
or polishing. Moreover, since these resins are solid at normal temperature, cast polymerization cannot be 
performed at normal temperature, and the resins have a poor hardness and heat resistance. 



30 



SUMMARY OF THE INVENTION 



The present invention is directed towards overcoming or minimising the abovementioned problems of 
the conventional techniques, and a primary object of the present invention to provide a thiol (meth)acrylate 
35 valuable as a monomer for the production of a resin which has a high refractive index and a large Abbe 
number, gives little or no smell on processing and has excellent hardness and heat resistance; a resin 
composed of this monomer; and a high-refractive-index lens formed of this resin. 

In accordance with the present invention, there is provided, according to one aspect, a thiol 
methacrylate or acrylate compound represented by the following formula (1) or (2): 

40 

CH 0 =C-C-S-X-S-C-C=CH 9 ( 1 ) 

45 



50 



1 o — \* — v» — — — — v* — — m 

2 i h 2 

CH 2 =C-C-S-CH 2 CH 2 -S-CH2-^^ (2) 

wherein R' represents a hydrogen atom or a methyl group and X represents a divalent group selected from 
the group consisting of: 
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SCH- SCH 



I I 

-CH 2 -f CH CH -)^CH 2 - 



(a) 



-CH 2 -CH 2 



-CH 2 -CH 2 




(C) 



CH 2 -S-CH 2 -CH 2 



wherein R 1 is the same as defined above and m is an integer of from 1 to 4. 

The present invention provides, according to another aspect, a thiol methacrylate or aery late resin 
prepared by polymerizing the thiol methacrylate or acrylate compound of the formula (1) or (2) or a 
monomer mixture comprising at least 10% by weight of at least one of the thiol methacrylate and acrylate 
compounds of the formulae (1) and (2). 

According to a further aspect, the invention provides a process for preparing a thiol methacrylate or 
acrylate resin, which process comprises incorporating 0.001 to 5 parts by weight of a radical polymerization 
initiator into 100 parts by weight of monomer, which monomer comprises at least 10% by weight of a 
monomer component selected from the thiol methacrylate and acrylate monomers (1) and (2) and mixtures 
thereof, and which monomer optionally further comprises at least one other monomer copolymerizable with 
the said monomer component and polymerizing the said monomer. 

The present invention provides, according to a still further aspect, a high-refractive-index plastic lens 
composed of the above-mentioned thiol methacrylate or acrylate resin. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a chart of the infrared absorption spectrum of the compound of Example 1 of the present 
invention; 

Fig. 2 is a chart of the infrared absorption spectrum of the compound of Example 3 of the present 
invention; and 

Fig. 3 is a chart of the infrared absorption spectrum of the compound of Example 5 of the present 
invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The compound of the present invention represented by the formula (1 ) wherein X is the divalent group 
of the formula (a) can be synthesized by reacting a divalent mercaptan compound (D), synthesized through 
a synthesis scheme passing through compounds represented by the following formulae (A) through (C), 
with a (meth)acrylic acid halide in the presence of an alkali such as a metal hydroxide or a tertiary amine: 




(A) 



Br 



»> 




(B) 
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CH-SNa 
- > 

SCH- SCH-, 

HO-CH 2 — f-CH CH^-g-CHj-OH (C) 

(NH 2 ) 3 CS/HC1 

SCH- SCHU 
3,3 

HS-CH 2 -f CH CH-^-CH 2 -SH ( D ) 

75 The compound of the present invention, represented by the formula (1) wherein X is the divalent group 
of the formula <b) can be synthesized by reacting a mercaptan compound (G), synthesized through a 
synthesis scheme passing through compounds represented by the following formulae (E) and (F), with a 
(meth)acrylic acid halide in the presence of an alkali such as a metal hydroxide or a tertiary amine: 



CICH 




CH 2 C1 ( E > 



HSCH 2 -CH 2 OH/NaOH ag, 

HOCH 2- CH 2 S - CH 2-0-CH 2 -S-CH 2 -CH 2 OH (F) 
(NH 2 ) 3 CS/HC1 



35 



HS-CH^CH^-S-CH^-y \> 

2 2 Z N=^ < CH 2 -S-CH 2 CH 2 -SH ( G ) 



The compound of the present invention, represented by the formula (1) wherein X is the divalent group 
of the formula (c) can be synthesized by reacting a trivalent mercaptan compound (J), synthesized through 
a synthesis scheme passing through compounds represented by the following formulae (H) and (I), with a 
40 (meth)acrylic acid halide in the presence of an alkali such as a metal hydroxide or a tertiary amine: 
CH2CI-CHCI-CH2CI (H) 
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HS-CH 2 CH 2 -OH/NaOH aq 



CH 2 -S-CH 2 -CH 2 OH 



I 

CH— S-CH^-CH-jOH 



(I) 



:h 2 -s-ch 2 -ch 2 oh 



(NH-KCS/HCl 



> 



CH 2 -S-CH 2 -CH 2 SH 
CH— S-CH--CH-SH 




(J) 



CH--S-CH--CH-SH 



The compound of the present invention represented by the formula (2) can be synthesized in a manner 
similar to the compound of the formula (1) wherein X is the divalent radical of the formula (b), except that a 
mercaptan compound (M) is synthesized through a synthesis scheme passing through compounds repre- 
sented by the following formulae (K) and (L), and is then reacted with a (meth)acrylic acid halide. 



Especially, if a tertiary amine in an amount of 3 to 95 molar equivalents to the -SH group and a metal 
hydroxide in an amount of 5 to 120 molar equivalents to the -SH group are used in combination as the 
dehydrochlorinating agent for forming the thiol (meth)acrylate monomer, the purity and yield of the 
monomer can be increased. 

A resin having an excellent transparency can be prepared by incorporating 0.001 to 5 parts, preferably 
0.01 to 5 parts, by weight of a radical polymerization initiator such as a peroxide or azo type initiator 
customarily used for the radical polymerization in 100 parts by weight of the thiol (meth)acrylate monomer 
or a monomer mixture comprising at least 10% by weight of the thiol (meth)acrylate monomer and 
polymerizing the monomer or monomer mixture by application of heat or irradiation with light. In this case, a 
monomer other than the thiol (meth)acrylate of the present invention can be copolymerized with the thiol 
(meth)acrylate. 

In this copolymerization, in view of the characteristics of the obtained resin, at least one monomer 
selected from the group consisting of monomers represented by the formulae (1) and (2) according to the 
present invention is preferably used in an amount of at least 10% by weight. 

Olefinic compounds can be used as the comonomer to be added without any particular limitation. As 
such, (meth)acrylic compounds, styrene compounds, acrylonitrile and N-phenylmaleimide are preferably 
used. As specific examples, there can be mentioned methyl (meth)acrylate, ethyl (meth)acrylate, propyl 
(meth)acrylate, benzyl (meth)acrylate, phenyl (meth)acrylate, cyclohexyl (meth)acrylate, cyclohexyl- 
methylene (meth)acrylate, styrene, vinylnaphthalene, halogen-substituted styrene, a-methylstyrene, divinyl- 
benzene, diallyl phthalate, ethylene glycol di(meth)acrylate, bisphenol A di(meth)acrylate, bisphenol A di- 
[hydroxyethyl (meth)acrylate], tetrabromobisphenol A di(meth)acrylate, tetrabromobisphenol A di- 
[hydroxyethyl (meth)acrylate], triallyl isocyanurate, pentaerythritol tetrakis(meth)acrylate, diethylene glycol 
bisallyl carbonate, and compounds represented by the following formula (N): 




(K) 



(D 




(M) 
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R , 

CH 2 =C-C-S— S ~^3~ S-^-C=CH 2 (N) 



2 R 2 



wherein R 2 represents a hydrogen atom or a methyl group. 

The compound represented by the formula (N) can be synthesized by reacting a dithiol represented by 
to the following formula (O): 



T5 



20 



35 



HS—jQ- S-(/ V- SK (0) 




with (meth)acrylic acid chloride in the presence of an alkali such as a metal hydroxide or a tertiary amine. 

When the compound represented by the formula (N) is homopolymerized, a resin having a refractive 
index of 1 .69 is obtained, and the specific gravity of the resin is as low as 1 .23. Since the resin is solid at 
normal temperature, when a polymer is obtained by the cast polymerization, copolymerization with other 
monomer is carried out, whereby a polymer having well-balanced optical characteristics can be obtained. 

If a polyfunctions thiol compound is added as the copolymerization component in addition to the 
above-mentioned olefinic compound, a resin having an excellent processability can be obtained. As the 
polyfunction^ thiol compound, there can be mentioned pentaerythritol tetrakisthioglycolate, trismercap- 
topropyl isocyanurate, and compounds represented by the above-mentioned formulae (D), (G), (J) and (O). 

To obtain a resin having excellent mechanical characteristics, preferably a monomer mixture comprising 
15 to 90% by weight of the thiol (meth)acrylate of the formula (1) or (2) and 10 to 85% by weight of styrene 
can be copolymerized. In this case, up to 75% by weight of another olefinic compound as mentioned above 
except for the thiol (meth)acrylate and styrene can be further copolymerized. A halogen-containing or 
halogen-free di(meth)acrylate having bisphenol A in the molecule structure can be preferably used as the 
olefinic compound. 

As the di(meth)acrylate having bisphenol A in the molecule structure, there can be mentioned, for 
example, compounds represented by the following formula: 

R 3 ch 3 R 3 

CH 2 4-CO-CH 2 CH 2 0— ? — (3"~ OCH 2 CH 2°-f -^ CH 2 
# ~ " CH 3 ^ =3 ^ O 

40 

wherein R 3 represents a hydrogen atom or a methyl group. 

Various thiol (meth)acrylate monomers represented by the formulae (1) and (2) can be used for the 
production of the above-mentioned copolymer without any limitation, and there can be obtained resins 
having not only excellent mechanical properties but also excellent optical characteristics such as a high 
45 refractive index and a large Abbe number. 

To obtain a resin having excellent abrasion characteristics, preferably 15 to 90% by weight of at least 
one thiol (meth)acrylate monomer of the formula (1) or (2) is copolymerized with 10 to 85% by weight of a 
monomer having both of a urethane bond and a (meth)acryl group in the molecule. In this case, up to -75% 
by weight of other copolymerizable olefinic compound as mentioned above (except for the thiol (meth)- 
50 acrylate and the monomer having both of a urethane bond and a methacryl or acryl group in the molecule) 
can be further copolymerized. 

As the monomer having both of a urethane bond and a (meth)acryl group in the molecule, there can be 
mentioned, for example, monomers having a substituent represented by the following formula: 

55 
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CH^-C-O^Y-O^C-Ijl- 



0 OH 



6 



wherein Y represents an alkylene group having 1 to 10 carbon atoms, R* represents a hydrogen atom or a 

methyl group, and X is an integer of from 0 to 3. 
70 The kind of the thiol (meth)acrylate of the formula (1) or (2) is not particularly critical, and there can be 

obtained resins having not only excellent abrasion characteristics but also excellent optical characteristics 

such as a high refractive index and a large Abbe number. 

The cast polymerization is preferably adopted for preparing a resin from the thiol (meth)acrylate of the 

present invention. As a preferred example of the cast polymerization process, there can be mentioned a 
75 process comprising casting the thiol (meth)acrylate of the present invention or a liquid mixture of the thiol 

(meth)acrylate with at least one monomer selected from the above-mentioned copolymerizable monomers, 

together with a polymerization initiator, into a mold assembly composed of a glass mold or metal mold and 

an adhesive tape or a plastic gasket, and effecting the polymerization by heating at 30 to 150* C for 0.1 to 

40 hours or by irradiation with ultraviolet rays. 
20 In the preparation of a resin from the thiol (meth)acrylate. the polymerization is preferably effected by 

using a peroxide initiator such as benzoyl peroxide, t-butyl peroxyisobutyrate, diisopropyl peroxydicar- 

bonate or t-butyl peroxypivalate, whereby a lens having an excellent appearance can be obtained. 

By using the thiol (meth)acrylate of the present invention, a resin having a high refractive index, a large 

Abbe number and an excellent transparency can be obtained. Furthermore, although the obtained resin is a 
25 sulfur-containing resin, no smell is generated on processing. Moreover, since the thiol (meth)acrylate is a 

thioester compound, the obtained resin has a lower water absorption and a higher chemical resistance than 

those of resins derived from ester compounds. 

Moreover, if a hard coat film or a reflection-preventing film is formed on the surface of the obtained 

resin, an article having a high surface hardness or an excellent light-transmitting property can be obtained. 
30 When the hard coat film or reflection-preventing film is formed, the surface of the resin substrate can be 

subjected to a preliminary treatment such as an alkali treatment or a plasma treatment, whereby the 

adhesion between the resin substrate and the hard coat fiim or reflection-preventing film can be improved. 

As the hard coat film, there can be mentioned an organic film composed of melamine or a 

urethane/polyfunctional acrylic resin, a silicon type organic or inorganic film, and an inorganic fiim 
35 containing an antimony pentoxide type metal oxide. 

The present invention will now be described in detail with reference to the following examples. 



A three-neck flask having an inner volume of 1,000 ml was charged with 30 g of a compound 
represented by the following formula (P): 



300 g of toluene, 500 g of 1N sodium hydroxide, 1 g of sodium borohydride and 100 mg of hydroquinone 
monomethyl ether, and 33 g of methacrylic acid chloride was gradually dropped into the mixture in nitrogen 
at 0* C with stirring. Then, the mixture was stirred at 0* C for 2 hours. Then, the toluene layer was washed 
and filtered, and the solvent was removed by distillation to obtain a compound represented by the following 
formula (Q): 



Example 1 



40 



45 




55 




(Q) 
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The appearance, refractive index and elementary analysis of this compound are shown in Table 1. The 
infrared absorption spectrum chart of this compound is shown in Fig. 1 . 

Since the absorption attributed to -S-CO- was observed at 1665 cm"', it was confirmed that the thiol 
(meth)acrylate represented by the formula (Q) was obtained. 

The NMR results of the obtained compound were as shown below: 

56.1 3 2H 

a r 

55.6 >=< 3 2H 

H C- 
II 
0 

52.8 -CH--S-C- 4H 

— II 
O 



52.0 



II 
0 



62.2 -SCH 3 
SCH, 

i 3 

53.1 -CH- 



6H 



2H 



A solution comprising 99 parts by weight of the above compound and 1 part by weight of benzoyl 
peroxide was cast in a casting mold assembly composed of a glass mold and an adhesive tape, and the 
temperature was elevated from 50* C to 120 " C over a period of 15 hours to obtain a resin. The properties 
of the obtained resin are shown in Table 2. When the infrared absorption spectrum was measured, the 
absorption attributed to CH 2 =C=1 was not observed at 1620 cm"'. Accordingly, it was confirmed that a 
thiol (meth)acrylate resin was obtained. 

The heat resistance was evaluated based on the Shore D hardness at 100 C. The sample having a 
Shore D hardness of less than 50 was indicated by mark "C", the sample having a Shore D hardness of 50 
to 70 was indicated by mark n B tt , and the samples having a Shore D hardness exceeding 70 and up to 100 
were indicated by mark "A". 

To examine generation of a smell on processing, the sample was polished by a polishing machine and 
generation of a smell was checked. The samples not generating any smell were indicated by mark "A", and 
the other sample was represented by mark "C". 

The refractive index was measured by a Pulfrich refractometer. The transmission and light resistance 
were measured by using a color computer and a fadeometer. The light resistance was evaluated after an 
exposure for 100 hours to a fadeometer, and the samples exhibiting a change in yellowness index (AYI) of 
less than 10 were indicated by mark "A", the sample exhibiting a AYI of 10 to 20 was indicated by mark 
»B n , and the samples exhibiting a AYI of more than 20 were indicated by mark W C*\ 



Example 2 

A compound represented by the following formula (R): 
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SCH 3 SCH 3 

CH 2 =CH-C-S-CH 2 -CH CH-CH 2 -S-C-CH=CH 2 (R) 

O ^ O 

5 

was prepared in the same manner as described in Example 1 except that acrylic acid chloride was used 
instead of methacrylic acid chloride. The properties of the obtained compound were determined in the 
same manner as described in Example 1. The results are shown in Table 1. 
10 A resin was prepared from this compound in the same manner as described in Example 1. The 
properties of the obtained resin are shown in Table 2. 

Example 3 

75 

A compound represented by the following formula (T): 

CH- 
-C 

3 



CH 2^^ s - CH 2 CH 2- s - CH r-Q * 



<? H 3 

* CH 2 -S-CH 2 CH 2 S-C-C=CH 2 (T) 



25 



was prepared in the same manner as described in Example 1 except that a compound represented by the 
following formula (G): 

30 

HS-CH 2 CH 2 -S -CH 2 — CH 2 -S-CH 2 CH 2 SH (G ) 



was used instead of the compound of the formula (P). 

The infrared absorption spectrum of the obtained compound is shown in Fig. 2. Since the absorption 
attributed to -S-CO- was observed at 1665 cm"* 1 , it was confirmed that the compound of the formula (T) was 
obtained. 

The NMR results of the above compound were as shown below: 



45 



50 
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CH, 

56.1 ^P=<< 2H 

H-"^ X C- 

II 

O 

55.6 ^P=C< 3 2H 

1A< C- 



52.0 ^ C=C C 6H 



53.1 -S-CH--CH--S-C- 
* — II 



52.9 -S-CH 2 -CH 2 -S-g- 



4H 



4H 



53.7 — — CH 2~ S ~ 4H 
57.4 4H 

A resin was prepared from the obtained compound in the same manner as described in Example 1 . The 
properties of the obtained resin are shown in Table 2. When the infrared absorption spectrum of the 
obtained resin was measured, the absorption attributed to CH 2 = CC^ was not observed at 1620 cm -1 . 
Accordingly, it was confirmed that a thiol (meth)acrylate resin was obtained. 

Example 4 

A compound represented by the following formula (S): 

CH 2 =J-C-S.CH 2 CH 2 -S-CHg--Y^^ ( S ) 

was prepared in the same manner as described in Example 1 except that a compound represented by the 
following formula (M): 

HS-CH 2 CH 2 -S-CH 2 — ^\ W 
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was used instead of the compound (P). The properties of the obtained compound were measured in the 
same manner as described in Example 1. The results are shown in Table 1. 

A resin was prepared from the obtained compound in the same manner as described in Example 1 . The 
properties of the obtained resin are shown in Table 2. 

Example 5 

A compound represented by the following formula (U): 

ch 2 -s-ch 2 ch 2 s-c-<!:=ch 2 

I 0 ? H 3 

CH— S-CH,CH 9 S-C-C=CH, 

I ° f H 3 

CH 2 -S-CH 2 CH 2 S-C-C=CH 2 

20 6 

was prepared in the same manner as described in Example 1 except that a compound represented by the 
following formula (J): 



75 



25 



30 



CH 2 -S-CH 2 CH 2 SH 

CH — S-CH 2 CH 2 SH ( J ) 
CH 2 -S-CH 2 CH 2 SH 

was used instead of the compound of the formula (P). The properties of the obtained compound were 
measured in the same manner as described in Example 1 . The results are shown in Table 1 . 

The infrared absorption spectrum of the obtained compound is shown in Fig. 3. Since the absorption 
attributed to -S-CO- was observed at 1665 cm"* 1 , it was confirmed that the thiol (meth)acrylate represented 
by the formula (U) was obtained. 

The NMR results of the obtained compound were as shown below: 
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70 



20 



.25 



35 



66.1 



$5.6 



H --C-C- CH3 3B 

o 

C- 



5 3.2 -SCH-CH-CH 5 -S-C- 
2,- 

S-CH 2 - 

53.1 -S-CH 2 -CH2-S-C- 



53.0 -SCH--CH-CH--S- 



52.9 -S-CHjCHj-S-jj- 



1H 



6H 



S-CH 2 - - - -4H 



6H 



H, CH, 
52.0 " C=C C — 9H 

II 
O 



A resin was prepared from the compound of the formula (U) in the same manner as described in 
Example 1. The properties of the obtained resin are shown in Table 2. When the infrared absorption 
40 spectrum of the obtained resin was measured, the absorption attributed to CH 2 = CCH was not found at 
1620 cm -1 . Accordingly, it was confirmed that a thiol (meth)acrylate resin was obtained. 



Example 6 
45 



A compound represented by the following formula (V): 

C 

-CH- (V) 



CH 



so CH 2 



was prepared in the same manner as described in Example 1 except that a compound represented by the 
55 following formula (O): 
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10 



20 



25 



45 



50 



55 




-^"V- SH (O) 




HS 



was used instead of the compound of the formula (P). The properties of the obtained compounds were 
measured in the same manner as described in Example 1. The results are shown in Table 1. 

Then, 30 parts of the obtained compound of the formula (V) was mixed with 70 parts by weight of the 
compound of the formula (Q) obtained in Example 1, and a resin was prepared from this mixture in the 
same manner as described in Example 1 . The properties of the obtained resin are shown in Table 2. 



Comparative Example 1^ 

A three-neck flask having an inner volume of 1,000 ml was charged with 20 g of a compound 
represented by the following formula (a): 

HSCH2CH2SCH2CH2SH (a) 

300 g of toluene, 500 g of 1N sodium hydroxide, 1 g of sodium borohydride and 100 mg of hydroquinone 
monomethyl ether, and 33 g of methacrylic acid chloride was gradually dropped into the mixture in nitrogen 
at 0* C with stirring and the mixture was stirred at 0* C for 2 hours, then, the toluene layer was washed and 
filtered, and the solvent was removed by distillation to obtain a compound represented by the following 
formula (jS): 

f 3 ^3 
CH 2 =C-C-SCH 2 CH 2 SCH 2 CH 2 .S-C-C=CH 2 (0) 

O o 



Then, 99 parts by weight of the obtained compound was polymerized in the same manner as described in 
30 Example 1 to obtain a resin. The properties of the obtained resin are shown in Table 2. 

Comparative Example 2 
35 A compound represented by the following formula (5): 

CH 3 <fH 3 \ 

CH 2 =<!:-^-S-CH 2 CH 2 -S-C-C=CH 2 ( 6 ) 

was prepared in the same manner as described in Comparative Example 1 except that a compound 
represented by the following formula (y): 



HS-CH 2 CH 2 -SH ( 7 ) 

was used instead of the compound of the formula (a). 

The obtained compound was polymerized in the same manner as described in Example 1 to obtain a 
resin. The properties of the obtained resin are shown in Table 2. 

Comparative Example 3 

A compound represented by the following formula (£): 
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was prepared in the same manner as described in Comparative Example 1 except that a compound 
represented by the following formula (e): 



70 




was used instead of the compound of the formula (a). 

The obtained compound was polymerized in the same manner as described in Example 1 to obtain a 
resin. The properties of the obtained resin are shown in Table 2. 

Table 1 



20 




Appearance 


Refractive 
index 


Elementary analysis 


Elementary analysis 










(theoretical values) 


(found values) 


25 


Example 
"1 


Colorless 

transparent 

liquid 


1.58 


C:H:0:S 

48;0:6;3:9,1:36.6 


C:H:OrS 

48.5:6.5:9.0:35.8 . 


30 


Example 
2 


Colorless 

transparent 

liquid 


1.59 


C:H:0:S 

44.7:5.6:9.9:39.8 


C:H:Q:S 

44.9:5.9:10.2:39.0 




Example 
3 


Colorless 

transparent 

liquid 


1.62 


C:H:0:S 

57.7:3.8:7.7:30.8 


C:H:0:S 

57.6:3.6:7.8:31.0 


35 


Example 
4 


Colorless 

transparent 

liquid 


1.61 


C:H:0:S 

61.9:6.3:6.3:25.4 


C:H:0:S 

61 .7:6.2:6.3:25.7 


40 


Example 
5 


Colorless 

transparent 

liquid 


1.59 


C:H:0:S 

48.0:6.3:9.1:36.6 


C:H:0:S 

47.8:6.2:8.9:37.1 


45 


Example 
6 


White 

transparent 

liquid 


1.64 


C:H:0:S 

60.5:5.0:11.5:23.0 


C:H:0:S 

60.3:4.9:11.9:22.8 
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As shown above, the thiol (meth)acrylate of the present invention has a high refractive index, and a 
resin derived form this thiol (meth)acrylate has a high refractive index and generates little or no offensive 
smell of sulfur. Moreover, this resin has a high transparency and an excellent heat resistance, 
e Therefore, the compound and resin of the present invention can be widely used in the fields of paints, 
electronic parts, and optical articles. 

Claims 

10 

1. A thiol methacryiate or aery late compound represented by the following formula (1) or (2): 

CH,=C-C-S-X-S-C-C=CH 2 (1) 

2 j \ * 

O 0 

r1 

» CH 2 =C-C-S-CH 2 CH 2 -S-CH 2 -^^ (2) 

O 

2S wherein R' represents a hydrogen atom or a methyl group and X represents a divalent group selected from 
_ the group consisting of: ........... . 



30 



j5CH 3 SCH 3 
-CH 2 -(-CH CH ^CH^ 



-CH,-CH,-S-CH 2 -/~V_ ' „„ „„ (b) 
2 2 2 x / CH 2 -S-CH 2 -CH 2 - 



-CH 2 -CH 2 -S-CH 2 R 1 

CH-S-CH 2 -CH 2 -S-C-C-CH 2 (c) 

CH 2 -S-CH 2 -CH 2 - 

wherein R' is the same as defined above and m is an integer of from 1 to 4. 
45 2. A thiol methacryiate or acrylate resin obtained by polymerizing a thiol methacryiate or acrylate 
compound represented by the following formula (1) or (2): 



CH,=C-C-S-X-S-C-C=CH, (1) 

2 . it 5 

o o 



R 1 



ss 

un 2 -v-- 

O 



CH 2 =C-C-S-CH 2 CH 2 -S-CH 2 -^^ ( 2 ) 
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wherein R 1 represents a hydrogen atom or a methyl group and X represents a divalent group selected from 
the group consisting of: 

SCH- SCH- 
I I 

-CH^-f- CH CH ->^-CH 2 - ( a ) 



-CH 2 -CH 2 



-S-CH T J~ \ (b) 
2 W CH 2 -S-CH 2 -CH 2 - 



-CH 2 -CH 2 -S-CH 2 R 1 

CH-S-CH,,--CH~-S-Q-C==CH- ( c ) 

2 2,, 

O 

CH 2 -S-CH 2 -CH 2 - 

wherein R 1 is the same as defined above and m is an integer of from 1 to 4, or a monomer mixture 
comprising at least 10% by weight of the thiol methacrylate or acrylate compound of the formula (1) or (2). 

3. The thiol methacrylate or acrylate resin according to claim 2, which is obtained by polymerizing a 
monomer mixture comprising 15 to 90% by weight of the thiol methacrylate or acrylate of the formula (1) or 
(2), 10 to 85% by weight of styrene, and 0 to 75% by weight of another copolymerizable olefinic compound. 

.4. The thiol .methacrylate or acrylate resin according to claim 3. wherein the copolymerizable olefinic 
compound is a dimethacrylate or acrylate having, in the molecule structure, a residue derived from 
bisphenol A and represented by the following formula: 

R 3 CH 3 ** R 3 

C H 2 =C-C-0-CH 2 CH 2 0 — <0 *r \3~ OCH 2 CH 2 0-C-C=CH 2 

O ~^ CH 3 O 



wherein R 3 represents a hydrogen atom or a methyl group. 

5. The thiol methacrylate or acrylate resin according to claim 2, which is obtained by polymerizing a 
monomer mixture comprising 15 to 90% by weight of the thiol methacrylate or acrylate of the formula (1) or 
(2). 10 to 85% by weight of a monomer having both of a urethane bond and a methacryl or aery I group in 
the molecule, and 0 to 75% by weight of another copolymerizable olefinic compound. 

6. The thiol methacrylate or acrylate resin according to claim 5, wherein the monomer having both of a 
urethane bond and a methacryl or acryl group in the molecule is a monomer having a substituent 
represented by the following formula: 



CH 2 -C-C-O-e Y-0 ->y- C-N 
O OH 



wherein Y represents an alkylene group having 1 to 10 carbon atoms, R 4 represents a hydrogen atom or a 
methyl group, and I is an integer of from 0 to 3. 

7. A process for the preparation of a thiol methacrylate or acrylate resin, which comprises incorporating 
0.001 to 5 parts by weight of a radical polymerization initiator in 100 parts by weight of a thiol methacrylate 
or acrylate monomer or a monomer mixture comprising at least 10% by weight of the thiol methacrylate or 
acrylate monomer, and polymerizing the monomer or monomer mixture by application of heat or irradiation 
with light; said thiol methacrylate or acrylate monomer being represented by the following formula (1) or (2): 
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R 1 R 1 

I.... J 

II 



CH-=C-C-S-X-S-C-C=CH- ( 1 ) 

2 A 8 



R 1 



70 



75 



20 



-25 



CH 2 =C-C-S-CH 2 CH 2 -S-CH 2 ^^^ ( 2 ) 



wherein R 1 represents a hydrogen atom or a methyl group and X represents a divalent group selected from 
the group consisting of: 

SCH- SCH„ 
I I 

-CH 2 -<- CH — CH CH 2 - ( a ) 

2 2 2 CH 2 -S-CH 2 -CH 2 - 



30 



-CH 2 -CH 2 -S-gH 2 R 1 

CH-S-CH~-CH--S-C-C=CH- ( c ) 

I 2 2 I 

I ° 
CH 2 -S-CH 2 -CH 2 - 

35 wherein R 1 is the same as defined above and m is an integer of from 1 to 4. 

8. A high-refractive-index plastic lens composed of the thiol methacrylate or acryiate resin set forth in 
claim 2. 



40 
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